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© Injectable compositions to replace lubricating body fluids. 


) © The present invention is an injectable medical 

device useful for replacing natural lubricating fluids 
in the body of humans or animals. The method and 
composition can be used for the treatment of joints 
and other parts of the body wherein natural lubrica- 
tion between surfaces is deficient or where additional 
lubrication is required. The composition comprises a 
hydrophilic polymer suspended in a hydrophobic 
carrier so that the suspension is easily injectable into 
the desired body part. After Injection, the carrier 
diffuses away from the polymer and is replaced by 
aqueous body fluids thereby causing the polymer to 
absorb or adsorb water forming a viscous, lubricating 
fluid. 
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Fi Id of Inv ntion 

The present invention relates to a composition 
and to the use of this composition for preparing an 
injectable medical device for treatment of joints 
and other parts of the body wherein natural lubrica- 
tion between surfaces Is deficient or where addi- 
tional lubrication is required. In particular, the 
present invention in an easily injectable composi- 
tion comprising a hydrophilic lubrication polymer 
suspended in a hydrophobic liquid. 

Background of the Invention 

The skeletal system of humans and animals 
consists of bones and joints to which are attached 
muscles, tendons and ligaments. Bones are in prin- 
ciple organs of support and protection for the body. 
Joints are the places at which two bones meet 
(articulate). Because bones are incapable of move- 
ment without the help of muscles, contraction must 
be provided by muscular tissue. In the skeleton, 
muscles are usually attached to two articulating 
bones, and during contraction, one bone is drawn 
toward another. Muscles, therefore produce move- 
ment by exerting a force on the bones to which 
they are attached. 

Bones consist of mineral deposits embedded 
with living cells that must continually receive food 
and oxygen. Bones generally consist of the follow- 
ing parts. The diaphysis is the shaft or long main 
portion of the bone. This part of the bone consists 
mainly of compact bone. The epiphyses are the 
two ends or extremities in the bone. In the long 
bones, the epiphyses have a bulbous shape to 
provide space for muscle and ligament attach- 
ments near the joints. Articular cartilage is a thin 
layer of resilient hyaline cartilage. The elasticity of 
the hyaline cartilage provides the joints with a 
cushion against jars and blows. 

To allow body movements, all bones must 
have articulating surfaces. These surfaces form 
joints, or articulations, with various degrees of mo- 
bility. Some are freely movable (diarthroses); oth- 
ers are only slightly movable (amphiarthroses); and 
the remaining are totally immovable (synarthroses). 
All three types are necessary for smooth, coordi- 
nated body movements. 

Every joint is covered with connective tissue 
and cartilage. The ligaments and connective tissue 
in these areas permit bones to be connected to 
each other. Muscles attached to freely movable 
joints permit a great deal of body movement. The 
synovial membrane that lines the joint cavity se- 
cretes synovial fluid, which acts as a lubricant of 
the joints. The bones in a synovial joint are sepa- 
rated by a joint capsule. The joint capsule is stren- 
gthened by ligaments (fibrous band, or sheets, of 


connective tissue) that often anchor bones to each 
other. All of the above factors working together in a 
complementary manner make various body move- 
ments possible. 

5 Thus, the joints of humans and animals com- 

prise two or more bone surfaces that are in con- 
' stant contact with each other. These surfaces slide 
against each other as the joint is moved. Because 
the pressures on the surfaces can be enormous 

10 and the movement is constant, a highly efficient 
lubricating system is necessary to prevent the de- 
terioration of the bone surface. This is done natu- 
rally by coating the contacting surfaces with a layer 
of collagen-like material which reduces the friction 

15 caused by the constant contact and motion be- 
tween the surfaces. In addition, a natural aqueous 
lubricating liquid, called synovial fluid is normally 
present which further reduces the friction between 
the surfaces in the joint. 

20 The aqueous lubricating synovial fluid is a solu- 
tion containing a heteropolysaccharide such a 
hyaluronic acid. Hyaluronic acid contains alternat- 
ing residues of two different sugar units. These 
alternating units are normally D-glucuronic acid and 

25 N-acetyl-D-glucosamine. Hyaluronic acid forms a 
highly viscous jelly-like solution which is ideal for 
lubricating a joint in an animal or human. 

!n certain abnormal conditions, the natural 
lubricating fluid is present in abnormally low 

30 amounts resulting in painful joints. In these con- 
ditions, it is common to prepare a solution of 
hyaluronic acid, collagen, or other types of syn- 
thetic or natural high-viscosity material. These solu- 
tions are then injected into the abnormal joint to aid 

35 the lubrication cf the joint surfaces during move- 
ment 

Aqueous solutions of water-soluble viscoelastic 
polymers have been widely used to lubricate joints 
such as knee joints, spinal cord or other areas of 

40 the body. These solutions minimize physical trau- 
ma due to surface abrasion. In the joints, the solu- 
tions lubricate the contact surfaces as the synovial 
fluid in the normal joints. Traditionally, a dilute 
solution (0.1 to 5 % w/v) has been used because of 

45 handling convenience. Because the concentrated 
aqueous solution is an extremely viscous gel, it is 
quite difficult to inject the material through a 14- 
gauge needle. 

Thus, a major problem in administering these 

50 solutions is the extremely high viscosity of the 
solutions. It is very difficult to inject high concentra- 
tions or large amounts of these viscous materials 
into body tissues, such as joints or urethat soft 
tissues. Very large gauge needles are required to 

56 administer sufficient quantities of the fluid to the 
intended body part. This results in extreme dis- 
comfort to the human or animal to which the fluid is 
being administered. Depending on the compound 
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used and the concentration of the compound, the 
injectability of the suspension my be less than 
adequate. Such inadequacy may manifest itself in 
terms of difficulties in extruding the suspension 
through a fine gauge needle and/or poor intrusion 
into the tissue. Common extrusion difficulties are 
excessive or irregular extrusion pressures and nee- 
dle blockage. 

What is needed is a delivery system that will 
enable the physician or veterinarian to inject the 
material in relatively small volumes using small 
gauge needles. Ideally, the delivery system should 
include a solution which is not viscous, but will 
develop desired physical properties after it has 
been delivered to the desired site in the body. 

Accordingly, it is an object of the present in- 
vention to provide a composition than can be easily 
injected into an animal or human to provide lubri- 
cant for a joint or other part of the body. 

This object has been attained by a composition 
for supplementing natural lubricating fluids in the 
body comprising a physiological compatible hydro- 
philic polymer suspended in a non-toxic liquid hy- 
drophobic carrier in an amount of 0.01 to 1 g 
polymer per 1 g carrier and having a viscosity 
between 5 x lO""^ and 3.8 Pas. 

Summary of the Invention 

The present invention is a composition com- 
prising a suspension of fine hydrophilic polymer 
powder in a hydrophobic carrier. The suspension is 
very fluid having a viscosity of between 5 x 10~* 
and 3.8 Pas (0.5 to 3800 centipoise), more prefer- 
ably between 1.2 x 10"^ and 2.5 Pas (1.2 to 2500 
centipoise) and can be easily extruded through a 
narrow gauge needle. The viscosity prior to equili- 
brating with tissue fluid is attributed to the viscosity 
of the carrier since the hydrophilic polymer is sus- 
pended in the fluid as particles. After injection into 
the desired body part, the hydrophobic carrier dif- 
fuses away from the polymer and the polymer 
either absorbs or adsorbs water molecules from 
body fluids. This process ideally occurs gradually 
and the polymer then exhibits the desired lubricat- 
ing properties. The carrier is non-toxic and is easily 
eliminated from the body after injection. The car- 
riers can be selected from non-toxic liquid poly- 
mers, liquid surfactants, liquid plasticizers, and sol- 
vents. 

The lipophobic viscoetastic polymer should 
ideally be in the form of beads or particles in the 
range of between approximately 4 to 150 am in 
diameter. The polymer beads or particles do not 
necessarily have to be uniform in size or shape. 
The beads are suspended in the carrier and, be- 
cause of the lack of water, the beads retain their 
shape. The polymer can be either a natural poly- 


mer or a synthetic polymer. Examples of natural 
polymers include, but are not limited to, chondroitin 
sulfate, hyaluronic acid, cellulose, agarose, chitin, 
dextran, carrageenin, collagen, elastin, peptides 

5 and growth factors, and cross-linked elastin and 
hyaluronic acid or combinations thereof. Growth 
factors than can be used in the present invention 
include, but are not limited to, nerve growth factor, 
colony stimulating factor, macrophage stimulating 

10 factor, granulocyte stimulation factor, 
macrophage/granulocyte stimulating factor, platelet- 
derived growth factor and fibroplast growth factor 
or combinations thereof. Examples of synthetic 
polymers include, but are not limited to, methylcel- 

/5 lulose, hydroxypropylmethylcellulose, 
polyacrylonitrlle polymer, polyethylene, glycol- 
polyurethane, hydrophilic polyurethane (sold under 
the tradename Hypol^ polymer, W.R. Grace, New 
York, NY), polyvinylpropylene, poly(2-hydroxyethyl 

20 methacrylate), polyleucine, polylysine, poly- 
(ethylene-vinylalcohol) copolymer, and cross-linked 
polyvinylpropylene and poly-L-Iysine or combina- 
tions thereof. 

In a method for the treatment of joints and 

25 other parts of the body wherein natural lubrication 
between surfaces is deficient or where additional 
lubrication is required, a composition comprising a 
suspension of fine polymer powder and hydropho- 
bic carrier is injected into the desired body part. 

30 After injection into the body, the hydrophobic car- 
rier diffuses away from the polymer. The polymer 
then takes on physical properties which are re- 
quired for a good lubricant. 

An advantage of the present invention is that a 

35 method for treating any condition in an animal or 
human wherein there is a deficiency of lubricating 
substance in a joint is provided. 

Another advantage of the present invention is 
that a composition that can be used to treat symp- 

40 toms of arthritis is provided. 

Yet another advantage of the present invention 
is that a composition that can be administered to 
urethal soft tissue is provided. 

Another advantage of the present invention is 

45 that a composition and method for treating degen- 
erative joint diseases such as osteaoarthrosis, 
chondrocalcinosts, gout and traumatic synovitis is 
provided. 

Another advantage of the present invention is 
60 that a composition and method for treating cuta- 
neous imperfections, such as depressions and 
scars is provided. 

Another advantage of the present invention is 
that a composition that can be administered to 
56 urethra, periurethral tissue or submucosa of the 
bladder for treating urinary incontinence, 
viscouretheral reflux and other urinary tract symp- 
toms and /or diseases is provided. 


3 


5 


EP 0 499 164 A1 


6 


Yet another advantage of the present invention 
is that a composition that can be administered to 
the esophageal sphincter for treating esophageal 
reflux is provided. 

Another advantage of the present invention is 
that a composition that can be injected into the 
vocal cord for the correction of deformed voca! 
cords is provided. 

Another advantage of the present invention is 
that a composition that can be injected into mem- 
braneous implants in situ to inflate them is pro- 
vided. 

Another advantage of the present invention is 
that a composition that can be injected into vessels 
as the vas deferens to cause permanent blockage 
at the implant site is provided. 

These and other objects, features and advan- 
tages of the present invention will become appar- 
ent after a review of the following detailed descrip- 
tion of the disclosed embodiment and the appen- 
ded claims. 

Detailed Description of the Invention 

The present invention is a composition com- 
prising a suspension of a fine polymer powder in a 
hydrophobic liquid carrier. The present invention 
also includes a method of administering a composi- 
tion comprising a suspension of a fine polymer 
powder in a hydrophobic liquid carrier to a human 
or animal that requires lubrication in a joint or other 
body part. 

The polymer powder can be any hydrophilic 
polymer which, when placed in contact with water, 
acquires lubricating properties. The polymer can 
be in the form of beads of irregular particles. The 
term "particle" is intended to include both fibrous 
and nonfibrous polymers. Preferably, the particles 
should be between approximately 4 um and 150 
urn in diameter. However, the particle size can be 
outside the preferred range and still within the 
contemplated invention. The polymer powder 
should be a suspension of the solid polymer in the 
liquid hydrophobic carrier. In some cases, some 
water may be present in the carrier but it is impor- 
tant that not enough water be present to cause the 
polymer to swell significantly thereby causing the 
solution to become viscous and difficult to admin- 
ister to the human or animal. 

The injectable device which comprises the 
presnt invention is capable of being sterilized by 
conventional techniques that are commonly used in 
the manufacture of pharmaceuticals and medical 
devices such a autoclaving, filtering or irradiation. 

The polymer can be a natural polymer or it can 
be synthetic polymer. Examples of natural poly- 
mers include, but are not limited to, chondroitin 
sulfate, hyaluronic acid, cellulose, agarose, chitin, 


dextran, carrageenin, collagen, elastin, peptides 
and growth factors, and cross-linked elastin and 
hyaluronic acid. Other sulfated mucopolysac- 
charides can also be used in the present invention 

5 or combinations thereof. Growth factors that can be 
used in the present invention include, but are not 
limited to, nerve growth factor, colony stimulating 
factor, macrophage stimulating factor, granulocyte 
stimulation factor, macrophage/granulocyte stimu- 

10 lating factor, platelet-derived growth factor and 
fibroplast growth factor or combinations thereof. It 
should be noted that the molecular weights of the 
polymers can vary widely from one hundred thou- 
sand daltons to three million daltons. Typically, the 

75 polymers will be present as a mixture of molecules 
of varying molecular weights or combinations 
thereof. 

Examples of synthetic polymers include, but 
are not limited to, methylcellulose, hydroxypropyl- 

20 methylcellulose, polyacrylonitrite polymer, polyeth- 
ylene, glycolpotyurethane, hydrophilic polyurethane 
(sold under the tradename Hypol® polymer, W.R. 
Grace, New York, NY), polyvinylpropylene, poly(2- 
hydroxyethyl methacrylate), polyleucine, polylysine, 

25 poly(ethylene-vinylalcohol) copolymer, and cross- 
linked polyvinylpropylene and poly-L-Iysine. The 
synthetic polymers will typically be made up of a 
mixture of molecules of varying molecular weights. 
It is also possible to have mixtures of different 

30 kinds of polymers as well as mixtures of synthetic 
polymers and natural polymers. 

The carrier is preferably a hydrophobic liquid. 
It is important in the present invention that the 
polymer that is suspended in the fluid remain as a 

35 suspended powder so that the suspension can 
easily be injected through a small needle into the 
desired body part. Carriers can be selected from 
non-toxic liquid polymers, liquid surfactants, liquid 
plasticizers and solvents. Examples of liquid poly- 

40 mers thatn can be used as a carrier include, but 
are not limited to, polypropylene glycol, polyethyl- 
ene glycol, silicone fluid, polyoxyethylene-polyox- 
y propylene copolymers, stearyl alcohol, lauric acid, 
and myristic acid. Examples of liquid surfactants 

45 that can be used as a carrier in the present inven- 
tion, but are not limited to, polysorbate, polyox- 
yethylene glycol esters of fatty acids, polyox- 
yethylene ethers. Examples of liquid plasticizers 
that can be used as carriers in the present inven- 

50 tion include, but are not limited to. glycerol, pro- 
pylene glycol, adipates, amide esters, benzoates, 
azelates, castor oil, cod liver oil, triethyl citrates, 
epoxidized vegetable oils, tridecanol ethylene ox- 
ide, glycerol triacetate, glycol esters, glycolates, 

55 oleates, penta erythritol fatty acid, ester, polyesters 
and diethyl succinate. An example of solvents that 
can be used in the present invention include, but 
are not limited to, alcohols, valeric acid, caprylic 
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acid and octylacetate. 

Although not wanting to be bound by the fol- 
lowing hypothesis, the present invention is believed 
to work in the following manner. The viscoelastic 
hydrophilic polymers are characteristically thick 
viscous gels when in an aqueous environment. 
However, when the dry polymers are ground into a 
powder or are prepared as beads, they can be 
suspended in a hydrophobic fluid. The suspension 
is easily extruded through a fine needle at high 
concentrations. If necessary, large quantities of the 
polymers can easily be implanted Into a human or 
animal as dictated by the therapeutic need. Once 
the polymer suspension is implanted into the body, 
the non-toxic hydrophobic fluid diffuses away from 
the polymer as is replaced by aqueous body fluids. 
The polymer then absorbs or adsorbs water and 
becomes a viscous fluid that is suitable as a lubri- 
cant for a joint or other body part. 

Hydrophilic polymers swell or shrink due to 
changes in their secondary, tertiary and/or quater- 
nary structure. Generally speaking, these changes 
depend on environmental parameters, such as 
electric current, ionic strength, pH, exposure to 
photons, valence of metal ions, concentration of 
metal ions, hydrophilicity/hydrophobictty of the car- 
rier molecules or hydration level of the polymer. 

The preferred concentration of polymer powder 
in the hydrophobic carrier is between approximate- 
ly 0.01 and 1 g of polymer per gram of hydropho- 
bic carrier. An especially preferred concentration of 
polymer powder in the hydrophobic carrier is be- 
tween approximately 0.05 and 0.5 g of polymer per 
gram of hydrophobic carrier. 

The following specific examples will Illustrate 
several embodiments of the present invention. 


MO) at 60*0. The suspension is thoroughly mixed 
to provide a uniform suspension suitable for admin- 
istration to a human or animal. 

5 Example 4 


0.1 g of hyaluronic acid (Diagnostic, Minneapo- 
lis, MN) is suspended in 0.1 g of glycerol. The 
suspension is thoroughly mixed to provide a uni- 
10 form suspension suitable for administration to a 
human or animal. 

Example 5 


15 0.1 g of potassium hyaluronic acid is sus- 
pended in 0.1 g of propylene glycol. The suspen- 
sion is thoroughly mixed to provide a uniform sus- 
pension suitable for administration to a human or 
animal. 

20 

Example 6 


0.1 g of sodium hyaluronic acid is suspended 
in 0.1 g of myristyl alcohol at 38 *C. The suspen- 
25 sion is thoroughly mixed to provide a uniform sus- 
pension suitable for administration to a human or 
animal. 

Example 7 

30 

0.1 g of hyaluronic acid is suspended in 0.1 g 
of lauric acid U.S.P. at 45 'C. The suspension is 
thoroughly mixed to provide a uniform suspension 
suitable for administration to a human or animal. 

35 

Example 8 


Example 1 

0.1 g of chondroitin sulfate (Sigma Chemical 
Co., St. Louis, MO) is suspended in 0.1 g of 
glycerol (Sigma Chemical Co., St. Louis, MO). The 
suspension is thoroughly mixed to provide a uni- 
form suspension suitable for use in a human or 
animal. 

Example 2 

0.1 g of chondroitin sulfate is suspended in 0.1 
g of propylene glycol (Sigma Chemical Co.tn St. 
Louis, MO). The suspension is thoroughly mixed to 
provide a uniform suspension suitable for admin- 
istration to a human or animal. 

Example 3 

0.1 g of chondroitin sulfate is suspended in 0.1 
g of stearyl alcohol (Sigma Chemical Co., St. Louis, 


0.1 g of lyophilized human albumin is sus- 
pended in 0.1 g of valeric acid (Sigma Chemical 
40 Co., St. Louis, MO). The suspension is thoroughly 
mixed to provide a uniform suspension suitable for 
administration to a human or animal. 

Example 9 

45 

0.1 g of lyophilized Arg-Gly-Asp is suspended 
in 0.1 g of lauric acid U.S.P. at 45 'C. The suspen- 
sion is thoroughly mixed suspension is thoroughly 
mixed to provide a uniform suspension suitable for 
50 administration to a human or animal. 

Example 10 


0.1 g of lyophilized Val-Pro-Gly-Val-Gly is sus- 
55 pended in 0.1 g of lauric acid U.S.P. at 45 ' C. The 
suspension is thoroughly mixed suspension is thor- 
oughly mixed to provide a uniform suspension suit- 
able for administration to a human or animal. 
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Exampl 11 

0.1 g of sodium hyaluronic acid is suspended 
in 0.1 g of myristic acid at 54* C. The suspension 
is thoroughly mixed to provide a uniform suspen- 
sion suitable for administration to a human or ani- 
mal. 

Example 12 

A suspension of 4 um beads of lightly crosslin- 
ked polyacrylamide suspended in polyethylene gly- 
col can be easily injected through a 30-gauge 
needle into cutaneous tissues to restore a dent or 
depressed dermal line. After injection into the 
body, the beads gradually swell as they equilibrate 
with body fluid. The four urn beads swell to 40 
lims thereby avoiding phagocrosis by macro- 
phages. The fully hydrated beads have a polymer 
content of less then 0.1 % (w/w). The hydrated 
polymer now acts a lubricant and supplements the 
body's own natural lubricant. 

Example 13 

A suspension (or paste) of 20 urn beads of 
polyacrylamide suspended in polyethylene glycol 
can be easily injected through a 20-gauge needle 
into a joint. After injection, the beads gradually 
swell to 1 00 ums. The polymer content of the fully 
hydrated beads Is below 0.8 % (w/w). The beads 
are not readily phagocytized by white cells such as 
macrophages or neutrophils and remain in the joint 
cavity. After hydration, the polymer acquires phys- 
ical properties which promote efficient lubrication of 
the joint surfaces. 

Example 14 

A suspension (or paste) of 150 ixm beads of 
poly-(2-hydroxy ethyl methacrylate) suspended in 
lauric acid can be easily injected through a 16- 
gauge needle. After injection, the beads gradually 
swell to 450 ums. The polymer beads in the tissue 
is less than 3.7% (w/w). 

It should be understood that the foregoing re- 
lates only to preferred embodiments of the present 
invention and that numerous modifications or alter- 
ations may be made without departing from the 
spirit and scope of the invention as set forth In the 
appended claims. 

Claims 


drophobic carrier in an amount of 0.01 to 1 g 
polymer per 1 g carrier and having a viscosity 
between 5 x 10~* and 3.8 Pas. 

5 2. The composition of claim 1, wherein the com- 
position viscosity is between 1.2 x 10"^ and 
2.5 Pas. 

3. The composition of claim 1, wherein the poly- 
10 mer is a natural polymer. 

4. The composition of claim 3, wherein the natu- 
ral polymer is selected from chondroitin sul- 
fate, hyaluronic acid, cellulose, agarose, chitin, 

75 dextran, carrageenin, collagen, elastin, pep- 

tides, and cross-linked elastin and hyaluronic 
acid. 

5. The composition of claim 3, wherein the natu- 
20 ral polymer is a mucopolysaccharide. 

6. The composition of claim 5, wherein 
mucopolysaccharide is selected from the 
group consisting of chondroitin sulfate, and 

25 hyaluronic acid. 

7. The composition of claim 1 , wherein the poly- 
mer is a synthetic polymer. 

30 8. The composition of claim 7, wherein the syn- 
thetic polymer is selected from methylcel- 
lulose, hydroxypropylmethylcellulose, 
polyacrylonitrile polymer, polyethylene, glycol- 
polyurethane, hydrophiiic polyurethane, poly- 

35 vinylpropylene, poly(2-hydroxyethyl 
methacrylate), polyleucine, polylysine, poly- 
(ethylenevinylalcohol) copolymer, and cross- 
linked polyvinylpropylene and poly-L-lysine. 

40 9. The composition of claim 8, wherein the syn- 
thetic polymer is crossllnked. 

10. The composition of claim 1, wherein the poly- 
mer is a polymer made up of particles. 

45 

11. The composition of claim 10, wherein the par- 
ticles are between approximately 4 urn and 
150 um in diameter. 

50 12. The composition of claim 1, wherein the hy- 
drophobic carrier is selected from poly- 
propylene glycol, polyethylene glycol, silicone 
fluid, polyoxyethylene-polyoxypropylene 
copolymers, glycerol, propylene glycol, ad- 
ipates, benzoates, azelates, castor oil. cod liver 
oil, triethy! citrate, epoxidized vegetable oils, 
tridecanol ethylene oxide, glyceryl triacetate 
glycolates, oleates, penta erythritol fatty acid. 


1. An injectable composition for supplementing 56 
natural lubricating fluids in the body compris- 
ing a physiological compatible hydrophiiic 
polymer suspended in a non-toxic liquid hy- 


i 
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and diethyl succinate, ethanol, valeric acid, 
caprylic acid and octylacetate. 

13. The use of the composition of any of the 
claims 1 to 12 for preparing an injectable 5 
medical device for the treatment of joints and 
other parts of the body wherein natural lubrica- 
tion between surfaces is deficient or where 
additional lubrication is required. 

70 


75 


20 


25 


30 


35 


AO 


45 


50 


7 



European Patent 
CHTke 


EUROPEAN SEARCH REPORT 


ApplicatlaD Naraber 


EP 92 10 2120 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Ciution of document with indioitioD, wbcr« appropriate, 
of rdevant passages 


Rckvaot 
to ctann 


CLASSmCAnON OF THE 
APPUCATION an*. CI. 5) 


WO-A-9 004 971 (M.D.R. GROUP) 

* Claims 1-18; page 9» lines 19-32; 
page 10, lines 1-14; page 16: 
"Orthopedics" * 

EP-A-0 301 966 (F.S. TRAGER) 

* Claims * 

EP-A-0 144 019 (MILES) 

* Claims 1,5,7-8; page 17: "Joint fluid 
replacement" * 

US-A-4 883 864 (M.T. SCHOLZ) 

* Claims 1,8,11^12; column 16, lines 
36-54 * 

FR-A-2 059 506 (J.M. 0N6LEY) 

* Claims; page 2. lines 26-31; page 3, 
lines 1-14 * 


The present search report has been irawn ep for all dains 


1,7-9, 
12-13 


1-2,7-9 
.12-13 

1.3-6, 
12-13 


1,3-4, 
12-13 


1-2,7-8 
.12-13 


A 61 K 31/715 
A 61 K 31/725 
A 61 K 31/74 


TECHNICAL FIELDS 
SEARCHED Clnt. Cl.S) 


A 61 K 


Place of 


THE HAGUE 


13-04-1992 


SCARPONI U, 


CATEGORY OF QTED DOCUMENTS 

X : particularly relevaot If taken aJone 

Y : particatarly relevant if combined witli anotfaer 

^ocuneiit of the same category 
A : tecfanolo^cal backgronad 
O : Don-mlnea riisdosare 
P : iotcrmediate docume&l 


T : theory or priadple oodcrlying Ibc iDventioD 
E : eartia patent docamcat, but pablisbed on, or 

afier the filiig date 
D : doctment dted In the appllcatiOQ 
L : doanncnt dted for other reasons 

A : member cf the same pleot fuiily, cDrrespondliig 
document 


